In view of the possibilities for changing the energy states of the quantum state with external electromagnetic fields and its interaction with the environment, interest in studying the dynamics of multiphoton processes in nonlinear optics, NMR and EPR, has increased recently [1][2][3][4][5][6][7][8]. In two-level spin systems, there are no real intermediate levels, and "dressed" spin systems formed by external electromagnetic fields can serve as intermediate levels. In view of this circumstance, a multilevel dynamical quantum system with controllable properties can be created on the basis of the two-level system. Analysis of the dynamics of the dressed spin systems opens new perspectives for developing methods in order to narrow spectral lines, to separate overlapping spectra, and to increase the existence time of coherent spin states.
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In pulsed EPR experiments based on the simultaneous absorption or emission of several photons with noticeably different frequencies, e.g., microwave and RF radiation, two-and three-photon electron spin echo [1], two-photon nutation [7] , as well as RF-fieldinduced transparency [3] and nutation on dressed states [4, 5] , were observed. Owing to the small amplitude of the effective field (effective Rabi frequency) of multiphoton transitions, as well as to the presence of inhomogeneous line broadening in real systems, difficulties remain both in direct observation of the dynamics of these transitions and in its quantitative interpretation on the basis of adequate theoretical approaches.
In this work, the dynamics of multiphoton transitions in two-level spin systems with its excitation by bichromatic (transverse microwave and longitudinal RF) radiation is studied theoretically and experimentally. To this end, the nonstationary nutation phenomenon, which is present the dynamics of quantum transitions, is used. The nutation frequency is directly determined by the effective interaction field. The direct observation of the dynamics of the interaction of radiation with the spin system makes it possible to reveal regions of multiphoton transitions caused by the inhomogeneous broadening.
In the semiclassical approximation, the Hamiltonian of the electron spin system (spin S = 1/2) in the linearly polarized microwave field directed along the x axis of the laboratory coordinate system, as well as in the linearly polarized RF and static magnetic fields directed along the z axis, can be written in the form (1) where ω 0 = γ B 0 is the resonance frequency of spin variables in the magnetic field B 0 , γ is the electron gyromagnetic ratio, ω 1 = γ B 1 and ω 2 = γ B 2 are the Rabi frequency, and B 1 , B 2 , ω mw , ω rf , ϕ , and ψ are the amplitudes, frequencies, and phases of the microwave and RF fields, respectively. The dynamics of multiphoton transitions in a two-level spin system excited by transverse microwave and longitudinal RF fields with the frequencies ω mw and ω rf , respectively, is analyzed. The effective time-independent Hamiltonian describing the "dressed" spin states of the "spin + bichromatic field" system is obtained by using the Krylov-Bogoliubov-Mitropolsky averaging method. The direct detection of the time behavior of the spin system by the method of nonstationary nutations makes it possible to identify the multiphoton transitions for resonances ω 0 = ω mw + r ω rf ( ω 0 is the central frequency of the EPR line, r = 1, 2), to measure the amplitudes of the effective fields of these transitions, and to determine the features generated by the inhomogeneous broadening of the EPR line. It is shown that the Bloch-Siegert shifts for multiphoton resonances at the inhomogeneous broadening of spectral lines reduce only the nutation amplitude but do not change their frequencies. The time evolution of the spin system is described by the density operator ρ , which satisfies the Liouville equation (2) (Planck's constant ប = 1).
In the presence of the small parameter ω 1 / ω rf (or ω 2 / ω rf ), the evolution of the spin system with the timedependent Hamiltonian given by Eq. (1) can be analyzed in the framework of perturbation theory with the use of the averaging procedure over oscillations developed by Krylov, Bogoliubov, and Mitropolsky [9] .
In the case under consideration, it is convenient to pass to a new coordinate system by means of the canonical transformation where J n ( x ) is the Bessel function. When deriving Eq. (6), we neglect "antirotating" terms in the operator cos( ω mw t + ϕ ) s x of the initial Hamiltonian. The KrylovBogoliubov-Mitropolsky method in the canonical formalism [9] (see also [10] ) is implemented by excluding fast oscillating terms in the Hamiltonian H 1 ( t ) in any order of perturbation theory in the parameter ω 1 / ω rf (whose smallness is assumed). This leads to the timedependent effective Hamiltonian of the system and simplifies the problem of determining the evolution of dynamical variables.
If the quantum system is described by the Hamiltonian H = H 0 + H 1 ( t ), where H 0 is the unperturbed "diagonal" part of the energy operator and H 1 ( t ) is the small perturbation, "off-diagonal" term, in the interaction representation 
